Low-frequency component of the gerbil brainstem response: response characteristics and anesthesia effects.
The auditory brainstem response (ABR) was recorded with epidural electrodes in awake and anesthetized gerbils. Low- and high-frequency components of the ABR were separated by analog filters and compared as functions of stimulus intensity, frequency, repetition rate, and effects of anesthesia. In response to 0.5 kHz tone bursts, thresholds of the low-frequency component (LF-ABR) were significantly lower than that of the most prominent peak of the high-frequency components (wave P4). At both 2 and 4 kHz, thresholds of the LF-ABR and wave P4 were not significantly different. Changes in stimulus intensity over a 70 dB range produced similar changes in peak amplitudes and latencies for the LF-ABR and P4. However, while the amplitude of the LF-ABR was inversely related to stimulus frequency, the amplitude of P4 was reduced at 0.5 kHz, as compared to 2 and 4 kHz. Increases in stimulus rate from 7 to 100 bursts/s produced little change in the amplitude of the LF-ABR. At rates of 80 and 100 bursts/s, the LF-ABR was sinusoidal in appearance due to the proximity of successively generated potentials. In contrast, the amplitude of P4 varied inversely with stimulus rate between 20 and 100 bursts/s. Administration of ketamine and xylazine produced minor changes in the amplitudes and latencies of both the LF-ABR and wave P4. The response characteristics of the gerbil LF-ABR are similar to those of the low-frequency component of the ABR in humans and cats. The LF-ABR provides an estimate of hearing threshold at low frequencies (0.5 kHz) as well as higher frequencies (2-4 kHz). A major advantage to the LF-ABR is that it can be recorded at high stimulation rates in awake and anesthetized animals, thus providing an efficient measure of auditory function.